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ifcJ|/i..ChjrMQ P S K*a/»i^. 
JL\,^li L&QAM^flXfjC^ OMSK 

« fl/j .ttc^) ir ^ jsyj 3CT t. 
ifciiite tt aia it® ^ * "jw ft Mr 



-> > ;H4 g tc *3 t-t ^ SBttgiifi tb L T tt) -r * p 
MBPStMlafiJS tii g«« aj -C * -5 It ^ -> > # JKifi ic 

li^mv^mmmoimmm^mm^xf] ^^^^ • te 
n t mm -> yt^)ii<Lsm^m^ ^ ©its -> > !j^;H4Hif 

'i:'yn.-)v^^mt^^mmx^-DX. 
\m<n'&mm*^^(D^mm^^^m\.x, '^-xyoH* 

mmm\m&m^^(D\h^xh^m-^'yyt^)vi^m\z 

tt-5PB#f4ffittW^¥(iM+t$gS:A*L. • E 

SiSSilL. ^il:^S:ilgiJSS*+S$8${±i:^-r-5i^B']5i!iggi5 5i) 
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i:, 

HfiSe^!Sgc^^gB?!i^e>ro'<-X/\'> FjiiS^l^Wgff ft 
^ <h mile V > ^;i'fi:HjtSgK7i^ b ©tS^ -> > ^;i/fi:g1f 

^^m'S.Lxmm.m■y^^\z^r)ml^mm^^m.mt^ 

Hl^g LTJt^v >^;i^firHif ^$tti:)3-r s -> yif^Mtm 

m^^^mm^t. mmiyyt^)v&.mm^mzi:y)^ti^ 
ntzm-^yyTf-Mtmrnrnt^x-hL. m%i^mm^(D 
m-&yyt^Mtm.\zi6\^^mnmm^tmmmw.^m 
^hx^fi'^^mmm.mm.ummtmm^^t. 

yyt^)vi&.^\ziin^mnm.mM.mmm'M.t^xi] 
LT> m^^mmnom-^yyt^Mtrnzmmmm 

WLx\^ijt^mmmmm%^t. 
mmmmmn'M-m(DW>f}Xhi>m'^yyt^Mm\zii 

Ttf^ ^ n^cJi V- > ^Jl'feg IC :fe 1 1 S PBtSitiM «^ 

^: V a - ; 1. * ii r 5 § it ^ T o T . 

fjffi^ism^ « -> > 4^;uf4fi S Jt^T s -> > ;i'eHJt 



3 

^i^>^^Mm\z^\f^mmmmm(Dm.mmmtmmm 

mm^i^yt^Mm\z^n^mmmmm(ommm^tm 

\zimLxi^^n^~-><D^mij^^mmuw:tLxin 
mwmM^ht\zmmmn<Dmm^nvmm^t^^t 

[0 0 0 1 ] 

■^m-^mummyj^o^zy n.'-)i^M.mr^^mm\zm 
^\z. nM(Dmmmimm\z^\^^xmmrji'i^m^ 
^tztt^^^nxi^^^RmmmiiWiizm-r^o ^kdr 
mmmt^m^mm't^rz^iZ'Z^mtu^mmtLx. m 

mt. v'-^mmm<Dmmm(D7.f'yy''\zimL. mm 

\Z'^^^Uny^-^^im\Z^r:>XWl\^'r^. 
[0 0 0 2] 

'itt^<omMmimz^\.^x\t. ^my5^\t 
ssT^o. ^mio^^i^mrh>Bmtf^f)^orz. 
\zi^Lm^x\t. mmi5^<D^mit\zm\ ^i^:;^^^ 
^mzt^ct^mM-^nx^^^. 
[0 0 0 3] mi\t. ^myj^<Dmm\zmt^i^^.mx 
$>^. mwz^n^t. ^m^m^mmm^\zi'Sbm^'^ 
t^'mmmu^^yj^t. smm\z^m:^^^mmt^^ 

[0 0 0 4] 

^mmmyj^t]±.^Lx. jagco^^i*. mmm<^.'^. 
xmn^fi^^ ^mzmi^yj^^^nb^'^^mf)^^^. ^ 
fz. mzmmt^nrzm\nyj^\zmmx^m^t^^oj^. 
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[0 0 0 5] ^cx\ ^^BM<DEmt. ^^(Dmmyj^ 
izhmm'^mxK^^^mzh'Mts. smm^yj^^^ 
t^mmij^^W}m\^mm^m^.t^ct\z^^. 

[0 0 0 6] 

-r^^s^^^igBch. m^&^^mmz^ri^-7.n>\' 
mmm^iz^i^'^nrz^mim^xtiLx. m^mm^ 
JO (oiy>t^)iim^m^Lxm^i^>ynMmmm^a^ti 

^m^z^Dn^ti^ntzm^iyy-^^Mmmmt^xt! 

^smn<Dm^i^>:^^Mtmiz^^f^mmmmm^ 
mihLxihti^^mmmmimihmt. mmmmimth 
m<Da\t}x$>^m^i^>7fi)v&:m\z:^i^i^mmmmm^ 
xiiL. ^mm^(Dm^i^>t-Mm\z^n^mmmm 
m(Dmmsmmm^ifmLxitit}t^i^.mm^mw^ 
t. mmM^ifw^(Dmyjx$>:hmmmmimnmmm 
mn^xtiL. "fisbm^ ' Bm^nrzm^(DMmy3^\z 

Lxwm^mm^<D^my5^^m^\L. ^m^j^mm^ 

(D^myj^mm^Mmmiz^o. ^mmn(D^m:^^\z 
i^it^t^mmu^^m^bxmmmyj^\z^D. ^mm 

30 \m^mii^h^^o^o\z^\^^my5^t^ri\^A^a^^ 

[0 0 0 7] ifmm^myi^^mmm^mm\z^n 
\t. \iM,<D'^mmt^^(o^mmn^^mLx. ^-xa 
>vmm.w,^^(nm^\z^^r^m'1&^^^^t. i^&f: 
m.^m\z^r^^-xn>\^m^ik^mz^^^nfz^mm 
^^xfiL. ^^mm^<Di^>t^Mtm^m'^Lxm'^ 

40 \z^^if^mmtm^^m&iL'X\!^f)r^mmtmm.^\^ 
^t. mmm{m^^(D^-hxh^m'^yytsMtm 
\z^\-^^mmmm^x-hL. §mit^<?)ftsv>^;i/ 
{m\z^nhmmtmm^mm^'^n^n[%Lx\^-h 
-t^m^mmmww^t. ^mmmn\wm(D^tix^^m 
'^yy'^^MtLm\z^\'^^mm{m{mmmmmmm^x 
111..- ^a6is^ ' tm^nrz'^^(D^m')5^\z^t\^n 
nm't^mmm\m^^mm.^mm^t\t^{.x^m 

-r^mmm^t. wi^^m.^m^^<D^'-7.nyYm 

50 SSc^<^§Mm^<hv>:^;i/{4Sfi^gl$/)^6a)«^>> 
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^mm3t^^t^i><Dr$>?>, cnicto, gmsk 
^<D&.n=^mit)'\zmt^-&im'^^^i^yj^t. qa 

[0 0 0 8] ^^BM(D^mys^^wimm^mm\zi:n lo 

yYm'i&w.^nmn^z^m^wi^^^'^ut. ssis 
%^mz^ <o^-7.ny ^w^wi.mz^^^ntz^'s^ 

(c It * l8B#JSi|Hg t PP#(4tg M tb L T ffi -r * P 
5tlgi|iMRU;«Bt{4ffi{itttBSi5i:, iPP#^i|ifi&UtPP# 

Bttg<iffli:Sfl#f4ffi<i<i:SrA:'3t. §fafi^CDii^->> 
^;M4StC*5ltSPB#^itiM<7)S2p(ill1f$gi:l8B#f4t§ 

•tSiS*A;^iL, ^m^'&-%m-intzn.^(j)^mij^\z 

ixtzW.-^'yyt^Mtm\zii\,i^mnm.m>^a^mm®mm 
mmmm'^ommum'^^t^^mti.^x^^m so 

^mmmut. m-i^^%^mfi^<b(D-<-:^nyYn'i^ 
^&M<D^mm^t'yyif^Mmm^^mt^^(Dm'^iyylf^ 

[0 0 0 9] :if%^nm\<Dnm.m\z^^^mij'i:^mm 
m^mm\mmm^^^mti>7yf■i-^t. ^mhtz 

t. ml%m{t^(T>iyytsMtm^m■&■ti>yy^^)\'{^ 
te -> > ^ ;n4g ic *5 It iSNfffitui ^£ ai -r s fSB#ssiii 
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ti^mw^<^m'^■yyyi"^M±m^zi6l,f^mmm«^m(r) 
mmmmtmm'yyt^)v^mvsm^moi^m®m^-'m 

m<Dn^-ytLx^m^m:^^::t\z$mLxiit. 
mi^^is^fi^^. mam^yyt^Mmizmmm 

tiiLrzmtm^i^yt^)v&:m\zi6mmmmmm(Dmm 
ffiM t mmm i^y-if^MBmnm^mommm^ ^ fts 

mmm^(nmmm^tmimti^'>yt^)im&.nmi^m(D 
mmsm^~w.tt^mm^xmtn^—A7i¥m±x 
(D&st. mls^.^^m^^(D/t^-y<D^mt09^m^ 
sfWb, mm^mnnn, mmm^~yyt^jv&.m\zinf 
mnmmm<D>^mM^tmEmm-yyt^jvrnm^^^ 

±x(DitLmt^ibmtm^^mm\z&.mLx^^^/t^-y(D 
^my]^t:mmM:tLxmtir^mmmmt, mi 

ztuz^D^rm^mmn. ^mmibf)^\z^ittiwi& 

[0 0 10] 

mm<D'Mm(Dmm &.Txit. sffi^fflt^r. *^hj 

[0 0 1 1] 02«. ^^mzi:^^m:^^mm\^ 
im<Dmi$.mx&?>. 7yf■■rx^^^ntz^mm^ 
\t. ^sjyfxmm^n. i^m^ntz^mmnowi^ 
mt. wi&^^^s&x-<-7.ny\:^mz^m-^n?>. 

[1] ftii f^nm^^mizj&mL 
rzmm-mmmij^<r>rzi!f)(D^-( s.ymtiim «^iff 

$SjHi*^ife^lJ.B-I V01.J72-B-I No. 9 pp. 754-76 
1,1989^9^) Srffli^^T. §(t^t^O v>5j^;K4S5:*i 

^t?>, zzxm^Lrz'yyt^Mtmizin-f^mmm^ 
msfnmzin,^xifw^nrzmmmmm<Dm^fimt:h 

[0 0 12] ia3«. *^BJ{cj;S^p;^jti®]t§6Sij§ 

{mihmm-^'i>nx^^^(D\zMi'X. m3\zummi 
^mmtii3m^iiibnx^-^^.^xSitii>, las-ctt, -> 

mmmmwmizto\.^x9iw^ntzmm-yy^^)im^mm 
i^m<Dmmmm^ht\z, mmms!>^zi5\,^x. am^ 
m<bMzmfr^m'^^^^\s^t. ^m^mmnxii. 
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[0 0 13] m4\t. ^mniz^^^myj^^mmi^ 

'A\z. mmmmifW3\zii^^xmw^nrzmf^mm 

^mz. mwmmmz^i^x. iiLmm^b-fy^izmtt^ 
m^^^ms^t. ^m^minnt. xmrn^mmn 
t^mmt^o mm9i]:mm\z:3r^^^rm^^nrzm^^h 
t\z. mm3\z^\.^xummmm=rt>n. ^-x/oh 

\z±^<mt-r^(D\zML. m^A^^mm^Rzsim^ 
m\m<Dmnmmim^mt. i'z><D\f-^\zm^r^ 
ch#^^ti^c 'iit-DX. m^'y>t^Mm\z^^-i^mm 
mm\mmmmm^^mmtr^:it{z^D. ^imm 

[0 0 15] ^tz. m^^WL^mu^x}j:<m^^^nx\^^ 

>^^)imimm^immmmm^^mmtr^ct\z^ 
0, {tmm^f)^\zmtir^m^:(&^^mmnt. ^im 

[0 0 16] ^fl^^btl. nm\Z. v^^U-VH >IC 

Mmm^(Dm^i^>t^Mm\z:^^1^^mmmmm 
^mihL. m&m^^m^m^^x^m^mm^(Dmw\^ 

^n-Dfzo 

[0 0 17] m^\t. gjfi^*^ffi^ffll^;^c^^(C:fett 

^&^my^^<^/'^i^-y<Ditmm^^(Dmmmx^^. 
[0 0 18] m&^^^mt. i^thLfz^mm^m^x 
nt)n^m^^\^m(D-'^x$>^ m^xm [2] 

m^^mift. ^isb^Mmu^<7)/^^->^^m^m±\z 
ESL, ^mLrz^n^->t^mMn(D/^^->t(D 
mm\z^oxmm^noiymx^^. m&^»:^mt. 
^mmmmmmx$>D. /^^->^^m^tz.t\z^ 

mtLx. m4<7)'^mmo)^f$.m3\zii^-f^mmmm3 

(Dm'^i-yt^Mmiz^n^mmmmimmmm^tm 

mxm^n^i:^'A7tw^m±x<Dim^. ^m^m±^\z^ 
^m:^^o:>^'^^->tLxMmt^o ^Lx. ^Mft^ 

(Dm^i^>t^Mtm\zh^f^mmmmmmmm^tm 
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mxm^n^zz:k7t¥m±x(Dimy)^. ^<D^mjj^<D 

[0 0 19] ms<Dmmm\z^<^^xm^^rznmm\t. 
m^y>^^Mm\zm^mmm^immmiM^x^ 

:iCXl>:^mtLrz^myj^^t. GMSK. 7c/4Q 

psK, i6QAMT$>^« c:n^>«. m^^^mm 
^, im^mimRzj^^{mmmn<D^ti^n\z^i^x 
mm\zm^^^nx\^^^K^m^^myj^x$>^. 
10 m\t. ^^^m'^m±^\zmw'r^%^mi5^<^n^-> 
sc^ii^-rc^T, ^^n^^\^^mmm^%mx^^m 
is.m^'^m^m^^tz. gmsk. 7c/4-QPSKt^. 
m'^iyytsMm\zm^m^u%\m^Mmmt\m 
oTfe^o 16QAMH, mnmm\mmmmm^2. 

^ 2 tU-otz. ^^WMmt. 1 6QAMfC43l^T3 U 

soQtLfzo c(D^oiz^^my5^(Dn^-y^^m 
20 Ltzik. ^\m^(Dm'^iyyt^Mm\z^n^mnmmi 
\mmmmmtx^^n^-'jKym±.x(^{iLm^%^ 

z.o:>^^mn<Dn^—yi)^ib^^m')5^<Dn^'-y 
^x<D^m^^%\.. ^{mno^n^-yii^^mhm< 
\z{tmLx^^^n^-yo^^m^^^m.'^^w^t Lxm 

m^^l. 8 ST'^^ii^. it^S^^^l eQAM^hT^cf 

[0 0 2 0] m^\t. m^oy^:xv-iyBy^W:0^' 
yyxh^. m^\z^^^x. mm\tsnR. mm\tmm 
30 mxh^. ^y'f)vmt200 0. ^yylvmzK^(^m 

it-^r^ici:. x\ti^^um.'t^^^mi5^<Dn^-yw^ 

^m'^'tZ.t\Z^'oX\^AL^'^^^tf)^-^mX^^t^ 

[0 0 2 1] m7\t. mi5.^^^'^m^m^^tzm'^\z^n 
^^^m-:^^<Dn^-y<D\tLmm%<Dmmmx^^. m 
7 <Dmm%.m\z^^^xm^^rz^mm\t. mmiyyt^)\^m 
40 {mm^\mmmmmxh^. nmz. i^^n-v-i^B 
>tcj:o, ^mm^o:>m'^i^yt^M^Lm\z:^^i^mm1L 
ffiM^jsmt. mm^^'^m^m^^x{tmm^t^\z^ 
{t-r^wi&^^mm^om^^m^i-Dtz. z,z,xn^tL 

tz^m':^^\t. OMSK. 7C/'4-QPSK. 16QA 

^m.^m{t^<D^n^n\z^\^^x^mzm\^^^rix^^^ 

\zw.m.t^^^mi5^(Dn9~'yWi,^m^'rz.tx\ h 
^m^'m^^mmm^%%^^xt^mi&m^'^m^m^^rz. 
50 GusK\t. mm.yyt^)m{mm^{mmmmmt\^ 
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tiOTS^^o 16QAM, k/ 4-QP SKCOm^i^y 

n^^jvmim^^immmmm^t. ^n^no. s? (r 

a d) , 0. 7 8 (r a d) tU^fz. ^^mij^<Dn 

- > b a t) ifi < ic fis L T ^ - > ^P:^^ ^ 
mi^>'^s)imim^^m<o^mumf)^o. 2 6 (r a 

d) T^^Ji^. m^^mtGUSKtU^o 
[0 0 2 2 ] ms\t. ^TCOv^rLlx-v-H >*£^C7)^ 

^7Tfe^o !i8tc^5i>T. siist^sNR, mm\mw\ 
miy>-r-)imtbtLrz. GusK<Dmw\m 
fz. z<Dmmm^t. •^>:f}ihrzD<Dmmzyyt^)i^^ 

[0 0 2 3] m9\t. mi&m^'^m^m^^fzm^\z^\i 

2(Dm%mw\z^^^xm^^fz^mmt. m-^yy^^Mt 
mz^\'^^m'mmmm^mmmtmm.yy^^)m{m 

^mm^(Dm'^yy'^^Mm\z^n^mnmm^ 

'^m^m\^^x{tmm^t'^\zmt't^m'(&^m.mm^ 
t. {m^mm^t. ^{^^mm^t(Dmm^'<^^rz. so 

CCX^^tLfz^mij^^tGUSK. 7C/4-QPS 

K. i6QAMT$>^o cnbfi. m^KAWi^minn. it 
m^mim. ^m^mm^<D^n^n\z^\.^x^m\zm 
i^^^nx\^^^R^m^^myj^x^^. mwi^mt. ^ 
id^WL^m±\znimt^/'^^~-y^^m^^:itx. ^ 
^mm^^^mm^mmxt^m^mm^^^^mi^^rz. 

QPSKti, m^iyy^^jumiz^^f^mmmmimm 
^pfiMiititioT^D. mmyyt^jvmimmmmm 

mm^^^O. 7 8 (rad) tf^-Dfz. 16QAMtS. 40 

mi^immmm^^^o. 8 7 (rad) tr^-Dtz. mm 
mmimti 6QAu\z^i^^x3u^)i^^t^^mum 

^-yi'^f^m(Dmmyyt^)imts 0 0 tLfz. z.(d^ 
o\z^^mu^o/i^-y^^mLrzm. ^mnn<Dm 
^yy^^Mm\z^n^mmmmii.<Dmmmmtmmy 
yt^}vmimm^m<DmmM^^-mt-r^mmmxm 
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n^-y<D{tmfi^^^^m-l5^<Dn^-y^X(D^m^ 

§iHi^cO/^^->;i^bSt)3fi<(c&ELTt/^ 

:hn^'-y(D^m-i5^^^'&^w^t\.x^f)r^. 
mmyytsMmm^^{mmmmm^o, 2 6 

(rad) Xh^m^. ffi^$5^tiGMSK<h/cC^o 

[0 0 2 4] ^lOt^. ^9(DV^ rLl/-V3 >*S;^C7) 

^yyx^^. mio\z^\^^x. m^\tsNR. mmt 
m\mx$>^. ^'^uyv::t(D^y'^)vmt2oo 
0, ^y'^)ii>rzKi<Dm.mi^yt^)vmt^ tLtz. z(d 

m^. 1 6QAU<DmWim^tSNR\Z:k^U^Wm^r^ 
<. SOXmrnx^-Dtz. GMSKcl:7t/4-Q 
PSKtC^LTt^, SNR^^'2 0 d BJ[^±c7)ii^. Mm 

mt9 3%]:a±x$>^. :i(Dmmmt. it>y;u$)fco 
(Dmrnyyt^jm^m^^-rct^rz^t. ^^b^mt^^ 
^myi^(^/^i^~-ym^m'p't:it\z<k'DX\^±^^^ 
zt'f)^-^mx^^t^^ibn^o 
[0 0 2 5] mi^x\t. ^mM(^mmij^^mmm^m 
mo-mmmm^mmLTzf)^. *^0^(^s^wmsj^r/ 

K^xmx^^x. i^ibmmL^ot'r^^<Dxm^ 

^1"^ t) CO ic c7)^0j^ ^ 0 
[0 0 2 6] j^. ft^tc. tffa!bfc##5:«o#M-js 
mmij^^z^^^xmrn-r^. mii\t. wm-immij 
^<D:/ay^mx^^. mm~'^mmij^\t:kt<^n 
X. ^^')7$mmo^^m^m^t&^m^ummv'-^ 
^(Dumm'r-^(omm2m^(Dx^^ h 
yAfi^iby yt^)ij^im^m^r^^^Rzsm^Lrz y 
y^^)i.^itm\z^^i^umm7'-^(Dimm\:f)^ib^m 

^izm^n^. 

[0 0 2 7] v>7j^;Uf4gJi^gIS(c4ol^Tfft)n^J!l3i 

^i^Ttc^To ^^^)7$mm<D^^xy'i^^)i^mm 
n^m^^^Lrzzt\zj:'Dxm^n^ummy'-i^^z 

2mn^t^t. v'-^yyt^)if&6^<D^f)m^o uu 
m'f-^<D2^nf$.^^\z\tyy^^)iu-hf&^<D^^^ 

4@LTl^^t^T\ zn\ZFFT^^^i:^^^ 

isb^t^(D\:^'-^iityyt^)iy-h(Di^^tt^^. 
izA/D^^m^-^y-y^) y^tyyTf.jicD^-i s >y 
tmmmu<DX7.^^ h)V(D}d-^{tyyt^)iu~ h 

t^n\zm^^Lx\^^^2rD<of^^(Do^^^h^jj^m\h 

^nb2 0^'>>;j^;H/-h^5>ch^/j:LT3^FF 
5>{Cj£F FT^^tt^<h, t#bn^^g|5iitgi$t^v>4^ 



11 

<t) (nTs) = [2n:fbnTs+0] mod27C 
[0 0 2 8] CCT, <t> (nTs) =^ K tU^^^.^^^z^ 

r\ <t> (nTs) =KtU^}^^mm(D2.^^m'oTm 

mmmiz^-Dx^i^ibrzo z<D^o\zbxm^Lrzzy>t^ 

Mm\z^n^mmmmtiKmm'f-^(Dimf&mt. 

^\zm^^^fm^x$>^mW:4!^(D^-^^m'oxw^^ 

■t^4*c7)L a g r a n g e lirsWlC J:^ T*i?:)^Co 

[0 0 2 9] mm^z. :^mM(r)^\zm<Dmmm^m4. 
mi2. mi 3^<kzfmi 4\z^y)mm'^^o m4(D^ 
mm<D^mmm9Jimm\z^^^x. jyv'i-mzioi.^x^ 
{n^nrz^mim\t. ^m7>:/mz^i^^xmm^n. 
mm-^ntz^mm^om^^mt. mm^^^mz^i^^x 
^-x/o \^m^^^mz^m^n^. -^izzyy^^Mmm 
^3\z^^^x. wm-^mmyj^^m^^x^mmn<7^zy 
yt^Mm^m^rho :iz.xm^Lrzi^>t^Mm\z 

imi^miz^^^xmrnr^. 'A\zmmm^wrwm\z^^^ 
xmw^ntzmmmmmmmm^tmmi^yyf^jimit 
mmwm^.mmm^ht\z. mmmmmz^i^^x. # 
^myj^^mm-t^. mmmm\z:h\^^xm^^nrz^ 
^^ht\z. mm3\z^^^xmm9!}.mm=rt)n. ^-t. 

[0 0 3 0] mm<D^mmmx\t. ^^myj^(D/i^- 
y^^m^mizimt'^mmL. mmmm^n-Drz. * 
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r:)^mLrziM^(D^m^mcom^^t. ^m^r^^^m^^ 
-r^m^t. m^iy>t^Mtm\zhn^mmmmm<Dmm 
m^tmrni^ytsjimm^mm^^mx^^o ^tzm 

m^(D^m^m(Dm^^^t. mi 2\z7rst^m^mt\t 
mbxmi 3\z^.Lrz'^m^m<Dm^. j:ds^(7)x- 
^^fx^LTz^^m-fj^m^nx^o . ^^my^^<^/^i^ 
-y^imr-DrnmLfz^^^kDh. m\mn\i^\^± 
^it^z.tf)^pjmx$>^o z.cDmi 2 tmi siz^.-ft 
n^tKDii^m^m^m^^x . ^^mi3^^m\-r^iy^ 

3 >^^t<^:LT;tf'>Xil^fS§^{S^L, SNRti2 0d 

3- u- V3 >m^\t 1 0 0 0 o\E\tt^o mi 4f)'^ 
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mm<Dmm] mmizmmLrz<^o\z. ^mniz 
j:n\i. ^wo:>msij^\z^mm^mxK'o^^mzh 

[0 0 3 2] t^oT. ^mmiz^n^i. ^m^mm^^ 
^W}mzmmLxmmt^:it'h^xt^o -o^d. qa 

x^tQAum^g^mmmyj^RzSQ p s K^(Ditm^m 
y^^t^^oJio \z^m^myj^t^nim(D^m:^^t 

[0 0 3 3] ^tz. ^mM\z^n{i. i^immi^Mz^ 
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[0 0 3 4] stc. i^%m\z^n\t. ^ffl^i^fi^, {t 
mm^i)^\zm\:'^^m'(^Wi'^mm^. {t^^mm^^ 
^W]m\zm\Lxm.m'r^z,ti3'^x^^.-D^K^. qa 

[0 0 3 5] stc, m^m4\z^\^^X)^-<rzmmt^(D 
^mm\z\t. m<J)'^mmxy^^rz^mm^<D^mmm^ 
mm^-^nx^y). z,(D^mm^m^^^z.t\z^^. 
30 s^\§.mmm^. {tmm^i)^\zmt't^m^^^^m\t 
{m^mm^^^mmzmmx.xm.m't^^ti^^x 

[0 0 3 6] :io:>^o\z:^mm. mmw^^(om\:\z^ 
mx^hiKmm.m^(D'^mz^Lxm^i)^^Ki. ^tz. 

xh^o 

mi] ^mi5^<om\\zmr^»ikmxh^. 
m2] i^mn\z^^^mi5^^mmm^mm<r>w,i<D 

[113] i^mmz^^^m')j^^mm\^mm<Dm2o 
^mi^m(Dm)&mx^^. 

{m4] i^mmz^^^mi5^^mm.mmtm<DW,3<^ 
%mw^m<j^m^mx^^. 

m'i5^<Dn^-y(D{^mm%<^mmxh^. 

[116] ^50v^ilU-V3 >J^^c7)//^7T^^o 

m-)j^<^n^-y(D{t^m^^<^mmmx^^. 

50 [^8] mi 0^iy^D.\y-i/By^^(D^yyX^^. 



i 



(8) 



2 0 0 1-1116 4 4 



13 

7C/4-QPSK, QPSK. 16QAM<hL. 



14 



[mi3] i^^tt^^m:^^^GusK. bpsk. 

7C/4-QPSK. QPSK. 16QAM<!:L, 

[ill 4] mi2tmiz\z^.^^n^n<D^w^m^ 



[gji] 

H3£ — mn^^ 



iiSiifnmm^ix. mxu. gmsk 

^,j«v>t4 GMSK «tS^/jAt IG 



m2] 



« Jl /» ^ i: n:/4 Q P S K A M/f St, 
i£Utl IfiQAM^fl^^^ GMSK 



[05] 



V 1 — J- 



0 1.85 Z62 



[^11] 



(9) 



4#r?i 2 0 0 1 - 1 1 1 6 4 4 



[m4] 



me] 



umttimit. icq am 
ftsyjK. OMSK xtt. 




25 30 35 
SNR(dB) 



40 45 50 



7C/4-QPSK 
OMSK ^iBm^<0^<'^-> J 



il6C 



0.26 0.78 0.87 

mm^:^^i^m^^^m<ommm^ (^d) 




10 15 



20 



25 30 35 
SNR(dB) 
GMSKCOSISW. 



45 50 



[^1 2] 



1 3] 



SSmSKSS ^^^^^^^^^^^^^ 




0.617j ^ 1.234 
7r/4-QPSK 0.796 



0.715 

gmskH 



BPSK 




QPSK {iffl^4^(D^iC 



(10) 



2 0 0 1 - 1 1 1 6 4 4 



[EI9] 



[^1 0] 



7C/4-QPSK 



16QAM 




0.76 



Z62 



[^1 4] 

^GMSK 



1.0 
0.9 

* 0.7 
0.6 
0.5 









-<M/-BPSK 


SNR- 20dB 


V 




n ' 


:/<^->»1 


fl /Aqpsk 






r 1 


1 1 



50 100 190 200 290 




20 



25 30 35 
SNR(dB) 



40 45 50 



